Facilitated noninvasive visualization of collagen and elastin in blood vessels.
Multiphoton imaging is a powerful tool for three-dimensional visualization of extracellular matrix components such as collagen and elastin in fresh, nonfixed, and nonembedded tissues. We have previously published data on the induction of the second harmonic generation signal of collagen and autofluorescence of elastin using a tunable multiphoton laser system. Without staining, a second harmonic generation signal was detected for collagen when excited at wavelength lambda(ex) = 840 nm. Switching the excitation wavelength to 760 nm enabled visualization of elastic fiber structures. A limitation of this technology is the laser-tuning process that requires calibration of the system in between the studies. Now we have developed a facilitated method for studying tissues and tissue equivalents that enables simultaneous visualization of collagen and elastin structures using only a single excitation wavelength of 840 nm in combination with two different band-pass filters. This facilitated method will expand the range of application by reducing required time and expenses for the laser system without reducing its capability.